• What are records, and why do we care?
• 6 upper records and 3 lower records in 235 years
• How many records should we expect if the climate did not change?
Mathematical theory of records I
N. Glick, Am. Math. Mon. 85, 2 (1978) • A record is an entry in a sequence of random variables (RV's) X n which is larger (upper record) or smaller (lower records) than all previous entries
• Example: 1000 independent Gaussian random variables ⇒ 7 upper records
Mathematical theory of records II
• If the RV's are independent and identically distributed (i.i.d.), the probability for a record at time n is P n = 1/n by symmetry
• The expected number of records up to time n is therefore
where γ ≈ 0.5772156649.... is the Euler-Mascheroni constant,
• Because record events are independent, the variance of the number of records is
• In a constant climate we expect 6 records in 235 years and only 7.5 records in 1000 years! • Question: Does global warming significantly increase the occurrence of record-breaking high daily temperatures?
• Model: The temperature on a given calendar day of the year is an independent Gaussian RV with constant standard deviation σ and a mean that increases at speed v
The linear drift model • For large n the record probability approaches a finite limit lim n→∞ P n (v) > 0 Approximate calculation of the record rate for small drift
• Let Y n have probability density p(y) and probability distribution function
• For the Gaussian distributon a saddle point approximation for large n yields 
where κ is the extreme value index of p(x) ∼ (1 + κx) • Based on a theorem of Sparre Andersen (1954), the probability of having m records in n steps is found to be P(m, n) = 2n − m + 1 n 2
